Asclepias curassavica L. (Asclepiadaceae) is spread widely in Japan, and known to contain many kinds of cardenolides and cardenolide glycosides.
In order to acquire the component aglycones and sugars, the fraction containing pregnane glycosides from the silica gel column chromatography was subjected to acid hydrolysis. The aglycones were identified as 12-O-benzoylsarcostin (1a), 8) 12-O-benzoyldeacylmetaplexigenin (2a) 9, 10) and kidjolanin (11a) [10] [11] [12] in view of the 1 H-and 13 C-NMR spectroscopic data.
The acquired sugar mixtures were fractionated to cymarose, oleandrose, digitoxose, and canarose using silica gel column chromatography. The absolute configurations of these sugars were believed to be D-forms on the basis of the optical rotation values.
The compound 1 was suggested to have the molecular formula C 47 H 70 O 16 The compounds 2-25 and 26 were also glycosylated at the C-3 position of each aglycone, based on observations of glycosylation shifts in the 13 C-NMR spectra. The 1 H-and 13 C-NMR spectroscopic data for the sugar moiety of 2 were consistent with those for 1. In addition, according to the appearance of signals due to 12-O-benzoyldeacylmetaplexigenin in the HR-FAB-MS showed the molecular formula of 3 to be C 48 H 72 O 16 , suggesting an increase in CH 2 HR-FAB-MS showed the molecular formula of 4 to be C 54 H 80 O 19 , which suggested that it was larger than 2 by one hexose unit. On acid hydrolysis, 4 afforded digitoxose and oleandrose as the component sugars together with 2a. C-NMR spectroscopic data for 4 with those for 1 revealed the presence of a terminal b-D-oleandropyranosyl group and glycosylation shifts around the C-4 position of the first b-D-oleandropyranose [C-3ٞ (Ϫ1.4 ppm), C-4ٞ (ϩ6.9 ppm), C-5ٞ (Ϫ0.6 ppm)]. Thus, the sugar sequence of 4 was presumed to be 3- HR-FAB-MS showed the molecular formula of 5 to be C 53 H 80 O 19 . Acid hydrolysis of 5 yielded digitoxose, oleandrose, canarose, and 1a. The sugar moiety of 5 was found to contain two b-D-digitoxopyranoses, one b-D-canaropyranose, and one b-D-oleandropyranose which was the terminal sugar unit, on comparing the 1 H-and 13 C-NMR spectroscopic data of 5 with those of 4. Based on 2D-NMR measurements, the anomeric proton and carbon signals in 5 were assigned as shown in Table 2 13 C-NMR spectroscopic data, the aglycone moieties of 6 and 7 were identified as 1a and 2a, and the sugar moieties of 6 and 7 were considered to have the same structure, owing to the similarity of their NMR spectroscopic data. Table 2 and Experimental, on the basis of the 2D-NMR measurements and homonuclear Hartmann-Hahn (HOHAHA) experiments for the anomeric proton and/or H-4 signals of b-D-oleandropyranose and b-D-canaropyranose. Moreover, the sugar sequence of 6 was determined as 
Vol. 56, No. 3 C-NMR spectroscopic data on the sugar moieties of 9-11, these compounds were considered to have the same sugar sequences. The aglycone moieties of 9-11 were suggested to be 1a, 2a, and kid- 19 , respectively. The NMR data for the sugar moieties suggested that 12-16 possessed the same sugar sequence. On comparison of the 13 C-NMR spectroscopic data for 12 with those for 3, shifts in glycosylation were found around the C-4 position of the second b-D-oleandropyranosyl group [C-3ٞ (Ϫ1.7 ppm), C-4ٞ (ϩ7.0 ppm), C-5ٞ (Ϫ0.6 ppm)], and the 13 C-NMR spectrum of 12 suggested the presence of a terminal b-D-oleandropyranosyl unit. Moreover, an ROE was observed between d 4.71 (H-1ЉЉ of the terminal b-D-oleandropyranose) and 3.18 (H-4ٞ of b-D-oleandropyranose). Thus, the sugar sequence of 12 was established to be 16) suggested that these compounds had the same sugar sequence, which was confirmed on the basis of the ROE difference spectra irradiating at each anomeric proton and HMBC measurements for 17. Thus, the structures of 17-19 were established, as shown in Chart 1, and the compounds were named curassavioside I 1 , I 2 , and I 3 .
HR-FAB-MS showed that 20 had the molecular formula C 54 H 82 O 19 , the same as 9. Comparison of the 1 H-and 13 C-NMR spectroscopic data for 20 with those for 9 and 17 suggested the presence of a terminal b-D-cymaropyranosyl group, which was attached at the C-4 position of b-D-canaropyranose. Thus, the structure of 20 was determined, as shown in Chart 1, and this sugar sequence was confirmed by measurements of ROE difference spectra and the HMBC experiment. The compound was named curassavioside J 1 .
HR-FAB-MS indicated the molecular formulae of 21 and 22 to be C 54 H 82 O 19 and C 54 H 80 O 19 , respectively. These compounds had the same sugar sequence, because the 1 H-and 13 C-NMR spectroscopic data for the sugar moieties were similar. Acid hydrolysis of 21 and 22 afforded digitoxose, oleandrose, cymarose, and canarose as the component sugars with each aglycone. The overall structural assignment of 21 was accomplished using a combination of 1D-and 2D-NMR spectra. Comparison of the 1 H-and 13 C-NMR spectroscopic data for the sugar moiety of 21 and 9 and the result of acid hydrolysis suggested its sequence to be 3 on HR-FAB-MS. The NMR spectroscopic data for the sugar moieties in these compounds were consistent. Acid hydrolysis of 23-25 gave digitoxose, oleandrose, and cymarose in addition to 1a, 2a, and 11a, respectively. The NMR signals of the sugar moiety in 23 were assigned in Table 2 and Experimental, owing to the 1D-and 2D-NMR experiments. Comparing the 1 H-and oleandropyranosyl group was presumed to be C-4ЉЉ of b-Doleandropyranose, because of the observation of glycosylation shifts [C-3ЉЉ (Ϫ1.7 ppm), C-4ЉЉ (ϩ6.8 ppm), C-5ЉЉ (Ϫ0.6 ppm)]. The ROEs observed at the anomeric proton signals supported this sugar sequence. 26 was established to be
, and was named curassavioside M 2 .
A. curassavica has been found to contain many kinds of acylated-oxypregnane glycosides along with cardenolide glycosides. [1] [2] [3] This plant is considered toxic. Recently, it was reported that an acylated-oxypregnane glycoside in Asclepiadaceous plants acts as an appetite suppressant. 17) We are interested in the biological activities including the appetitesuppressing properties of oxypregnane glycosides.
Experimental
General Procedures The instrumental analysis was carried out as described previously. 18) UV spectra were measured with a Jasco V-630 spectrophotometer. 3H, d, 6.5, H-6Љ), 1.40 (3H, d, 6.5, H-6Ј), 1.35 (3H, s, H-19 Curassavioside C 2 (4) Curassavioside D 1 (5) Table 2 . 13 C-NMR: shown in Table 2 . 13 C-NMR: shown in Table 2 . 1H, dq, 9.5, 6.0, H-5Ј), 3.61 (1H, m, H-3Љ), 3.43 (overlapping,  H-5ٞ), 3.42 (3H, s, C-3ٞ-OMe), 3.40 (3H, s, C-3ЉЉ-OMe), 3.34 (1H, dq, 9.0, 6.0, H-5Љ), 3.31 (1H, dq, 9.0, 6.0, H-5ЉЉ), 3.22 (1H, t, 9.0, H-4ٞ Table 2 .
Plant Material
1 H-NMR data of the sugar moiety (CDCl 3 at 35°C) d: 4.94 (1H, dd, 9.5, 2.0, H-1Ј), 4.71 (1H, dd, 9.5, 2.0, H-1ٞ), 4.58 (1H, s, C-3ٞ-OH), 4.50 (1H, dd, 9.5, 2.0, H-1Љ), 4.49 (1H, dd, 9.5, 2.0, H-1ЉЉ), 4.22  (1H, br q, 3.0, H-3Ј), 3.80 (1H, dq, 9.5, 6.5, H-5Ј), 3.61 (overlapping, H-3ٞ),  3.41 (6H, s, C-3Љ-OMe and -3ЉЉ-OMe), 3.41 (overlapping, H-5ЉЉ), 3.34 (1H,  dq, 9.0, 6.0, H-5ٞ), 3.33 (1H, dq, 9.0, 6.0, H-5Љ), 3.20 (1H, dd, 9.5, 3.0, H-4Ј), 3.16 (2H, t, 9.0, H-4Љ and -4ЉЉ), 2.98 (1H, t, 9 .0, H-4ٞ), 2.86 (1H, br s, C-3Ј-OH), 1.36 (3H, d, 6.0, H-6ЉЉ), 1.31 (3H, d, 6.0, H-6ٞ), 1.28 (3H, d, 6 .0, H-6Љ), 1.24 (3H, d, 6 .5, H-6Ј). The 13 C-and 1 H-NMR spectroscopic data of the aglycone moiety were in good agreement of those of 1.
Curassavioside G 2 (10) Table 2 . 1H, m, H-3), 2.15 (3H, s, H-21), 1.37 (3H, s, H-18), 0.94 (3H, s, H Table 2 . Table 2 . (3H, d, 6.0, H-6ٞ), 1.23 (3H, d, 6.0, H-6Ј), 1.21 (3H, d, 6.0, H-6Љ 
